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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a color filter 
which contains a light-shielding region having enough 
light-shielding property and a transn^iission region without 
color nnixing and which has high contrast without pixel 

20 50 ^0 



defects or irregularity in the tone by effectively 
distributing a color material in a specified region by an 
Inkjet method, and to obtain the method for its 
production, an electro-optic device and an electronic 
appliance. 

SOLUTION: In the color filter 100, a light-shielding 




region 20 and a transmission region 30 are arranged in a 
specified matrix pattern on a transparent substrate 10. 
The light-shielding region 20 has a light-shielding layer 
22 and a bank layer 24 formed on the light-shielding 

layer 22. The transmission region 30 is composed of the transmission part 32a of a color layer 
32 divided by the light-shielding region 20. The bank layer 24 is formed in such a manner that 
the edge of its bottom is positioned inside of the edge of the light-shielding layer 22 and that 
the light-shielding layer 22 has an exposed face 22a on its top face. The color layer 32 is 
formed with its edge part overlapped on the exposed face 22a of the light-shielding layer 22 to 
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. form a non-transmission part 32b. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] On a transparent substrate, a protection-from-light field and a transparency field are arranged 
by the predetermined matrix pattern. Said protection-from-light field A protection-fi*om-light layer and 
the bank layer prepared on this protection-fi-om-light layer are included. Said transparency field It 
consists of coloring layers divided by said protection-fi-om-light field. Said bank layer It is the color 
filter with which the periphery of the base is located inside the periphery of said protection-from-light 
layer, this protection-fi-om-light layer has the exposure to which said bank layer does not lap with a top 
face, and, as for said coloring layer, the periphery section laps on said exposure of said protection-from- 
light layer. 

[Claim 2] It is the color filter with which said exposure of said protection-from-light layer continues in 
claim 1. 

[Claim 3] Said exposure of said protection-from-light layer is a color filter the width of face of whose is 
1-10 micrometers in claims 1 or 2. 

[Claim 4] It is the color filter with which said protection-from-light layer consists of metal layers in 
either of claims 1-3. 

[Claim 5] Said protection-from-light layer is a color filter the thickness of whose is 0.1-0.5 micrometers 
in claim 4. 

[Claim 6] Said bank layer is a color filter the thickness of whose is 1 -5 micrometers in either of claims 
1-5. 

[Claim 7] Said transparency field is a color filter whose color tone dispersion within the same pixel, the 
same chip, and the same substrate is the three or less color difference in either of claims 1-6. 
[Claim 8] Said bank layer is a color filter whose cross-section configuration of the cross direction is a 
trapezoid mostly in either of claims 1-7. 

[Claim 9] The manufacture approach containing following process (a) - (c) of a color filter, 
(a) The process which forms the protection-from-light layer which has a predetermined matrix pattern 
on a transparent substrate, (b) It is the process which forms the bank layer which has a predetermined 
matrix pattem on said protection-from-Hght layer. Said bank layer The process formed in the condition 
that the periphery of the base is located inside the periphery of said protection-from-light layer, and a 
part of top face of this protection-from-light layer is exposed, (c) It is the process formed in the 
condition that are the process which forms a coloring layer in the coloring stratification field divided by 
said protection-from-light layer and the bank layer, and this coloring layer is formed on said substrate, 
and the periphery section laps on the exposure of the top face of said protection-from-light layer. 
[Claim 10] It is the manufacture approach of a color filter that the exposure of the top face of said 
protection-from-light layer continues in claim 9. 

[Claim 1 1] The exposure of the top face of said protection-from-light layer is the manufacture approach 
of a color filter that the width of face is 1-10 micrometers in claims 9 or 10. 

[Claim 1 2] It is the manufacture approach of a color filter formed by said protection-from-light layer 
carrying out [ in / on either of claims 9-11, and / said process (a) ] patterning of this metal layer by 
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photolithography and etching after forming a metal layer on said substrate. 

'[Claim 1 3] Said protection-from-light layer is the manufacture approach of a color filter that the 
thickness is 0.1-0.5 micrometers in claim 12. 

[Claim 14] Said bank layer is the manufacture approach of a color filter that the thickness is 1-5 
micrometers in either of claims 9-13. 

[Claim 1 5] It is the manufacture approach of a color filter formed [ form / on the substrate with which 
said protection-from-light layer was formed / in / on either of claims 9-14, and / said process (b) / said 
bank layer / a photopolymer layer ] by carrying out patterning with photolithography after that. 
[Claim 1 6] The manufacture approach of a color filter that surface treatment is performed in either of 
claims 9-1 5 in order to control the wettability to the ink of said bank layer and said substrate before said 

process (c). . i. 

[Claim 17] The manufacture approach of a color filter that the difference of a contact angle [ on either of 
claims 9-16 and as opposed to the water of the front face of said bank layer and the front face of said 
substrate ] is 1 5 degrees or more. The manufacture approach of a color filter that surface treatment is 
performed before said process (c), 

[Claim 18] It is the manufacture approach of a color filter that said coloring layer uses [ in / on either of 
claims 9-17, and / said process (c) ] an Inkjet PUNRINTINGU head for said coloring stratification field, 
and ink is given. 

[Claim 1 9] It is the manufacture approach of a color filter that said ink is given as a very small ink 
droplet of a 6-30pico liter in claim 18. 

[Claim 20] The ink for forming said coloring layer in said process (c) in either of claims 9-19 is the 
manufacture approach containing the solvent which has the 150-300-degree C boiHng point of a color 
filter. 

[Claim 21] The ink for forming said coloring layer in said process (c) in either of claims 9-20 is the 
manufacture approach of a color filter performed combining at least setting in a natural ambient 
atmosphere and one side of 40-100-degree C prebake, and 160-300-degree C last BEKU according to 
the property of ink after being given to said coloring stratification field. 

[Claim 22] The electro-optic device containing the opto electronics material layer arranged between the 
opposite substrate which keeps one of color filters, these color filters, and predetermined spacing 
according to claim 1 to 8, and is arranged, and said color filter and said opposite substrate. 
[Claim 23] It is the electro-optic device said whose opto electronics material layer is a liquid crystal 
ingredient layer in claim 22. 

[Claim 24] Electronic equipment containing an electro-optic device according to claim 22 or 23. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electro-optic device and electronic equipment 

equipped with a color filter, its manufacture approach, and this color filter. 

[0002] 

[A background technique and Object of the Invention] In recent years, the need of a liquid crystal color 
display is increasing rapidly with the advance of a personal computer, and the advance of a division 
portable personal computer. It corresponds to this and establishment of a means to supply a beautiful 
display at a reasonable price serves as pressing need. Moreover, the conversion in the process which 
reduces an environmental load from a viewpoint of environmental protection, and an improvement are 
also demanded in recent years. 

[0003] Conventionally, the following approaches are learned as one of the manufacture approaches of a 
color filter. By this approach, first, patterning of the thin film of chromium is carried out by 
photolithography and etching as protection-fi-om-light material, and a black matrix is formed. Then, red 
and after applying the photopolymer of green and blue with a spin coat method etc. for every Isshiki, 
patterning of it is carried out to the gap between this black matrix with photolithography. It can 
constitute red and the color matrix by which green and a blue coloring layer (dot) have been arranged by 
adjoining each other. By this manufacture approach, in order to have to repeat a photolithography 
process for every Isshiki of red, green, and blue and to remove a garbage on the occasion of patteming 
of each color, the loss of a photosensitive ingredient arises, as a result it becomes the high color filter of 
high cost of an environmental load, 

[0004] Then, by JP,59-75205,A, the approach adapting the ink jet method is proposed as an approach of 
canceling the trouble of such a manufacture approach. By this approach, a coloring layer is formed by 
dividing nonphotosensitivity color material using the ink jet method, and applying inside, after forming 
a partition in the shape of a matrix on a transparence substrate so that the formation field of a coloring 
layer may be divided with a wettability low ingredient to ink. By this manufacture approach, the 
corhplicatedness of a photolithography process is eased and reduction of the loss of color material can be 
aimed at further. Since then, many manufacture approaches of the color filter by the spreading process 
of the nonphotosensitivity color material by the ink jet method are proposed. 

[0005] When a subsequent proposal is seen, many have the process in which the bank layer for dividing 
the field which should apply color material by this in the shape of a matrix, using a black photopolymer 
constituent as a protection-fi-om-light ingredient was formed. And the property which crawls ink tends to 
be given to the front face of the bank layer which functions as this black matrix, and it is going to 
prevent the color mixture which happens when color material overflows a bank layer at the spreading 
process of color material. 

[0006] For example, in JP,4-195102,A, JP,7-35915,A, JP,7-35917,A, and JP,10-142418,A, the 
technique in which each secures the wettability difference over the ink of a bank layer and a 
transparence substrate by selection of the resin ingredient which constitutes a black matrix, and the 
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surface preparation of the transparence substrate front face of the field where color material is applied is 
' indicated. And there is a trouble which is described below in these techniques. 
[0007] When forming a black matrix layer, using a photosensitive black resin constituent as protection- 
from-hght material, it is difficult to balance light transmission nature and whenever [ resin hardening ]. 
In practice, since the thickness is large, as for the black matrix layer which functions also as a bank 
layer, dispersion in thickness is not avoided. For example, when [ of thickness ] thick [ negative resist is 
used, and ], the part which light does not fiilly penetrate in a lithography process arises, and the amount 
of non-hard spot remains. When it has a part for such a non-hard spot, film reinforcement with a 
sufficient black matrix layer may not be obtained. On the other hand, when the thickness of a black 
matrix layer is small, it becomes translucent, and sufficient protection-from-light nature is not obtained, 
but generating of an optical omission may be caused. 

[0008] The purpose of this invention can give color material efficiently to a predetermined field by the 

ink jet method, and is to offer the high color filter and its manufacture approach of contrast without a 

pixel defect or color tone unevenness including the protection-from-light field which moreover has 

sufficient protection-from-light nature, and a transparency field without color mixture, 

[0009] Other purposes of this invention are to offer the electro-optic device and electronic equipment 

which have the color filter mentioned above. 

[0010] 

[Means for Solving the Problem] A protection-from-light field and a transparency field are arranged by 
the predetermined matrix pattern on a substrate with the transparent color filter concerning this 
invention. Said protection-from-light field A protection-from-light layer and the bank layer prepared on 
this protection-from-light layer are included. Said transparency field It consists of coloring layers 
divided by said protection-from-light field. Said bank layer The periphery of the base is located inside 
the periphery of said protection-from-light layer, this protection-from-light layer has the exposure to 
which said bank layer does not lap with a top face, and said coloring layer is formed so that the 
periphery section may lap on said exposure of said protection-from-light layer, 

[001 1] In this color filter, the periphery of that base was located inside the periphery of said protection- 
from-light layer, namely, width of face was small formed from said protection-from-light layer in the 
flat-surface pattern, and said a part of protection-from-light layer has exposed said bank layer. By 
having this exposure, the nontransparent section which does not function on the periphery section of 
said coloring layer which cannot obtain uniform thickness easily as said transparency field is formed. 
Consequently, since the color filter of this invention can make homogeneity thickness of the light 
transmission section of the coloring layer which functions as a transparency field, it is hard to generate 
defects, such as color tone unevenness, and its contrast is high. 

[0012] Moreover, since a protection-from-light Sanction and the partition fianction of a coloring layer 
can be set up independently by preparing said protection-from-light layer and said bank layer, 
respectively, both ftmction can be demonstrated certainly. Consequently, the pixel defect resulting from 
the color mixture of the coloring material which constitutes inadequate protection-from-light nature and 
a coloring layer cannot produce the color filter of this invention easily. Furthermore, by dividing a 
ftinction in this way, the optimal ingredient for constituting a protection-from-light layer and a bank 
layer can be chosen from the large range, and it is advantageous also in respect of a production cost. 
[0013] Furthermore, in the color filter of this invention, since the periphery of the base is located inside 
the periphery of said protection-from-light layer, namely, the side face of said bank layer is retreating 
from the side face of said protection-from-light layer, as for said bank layer, a step is formed on said 
protection-from-light layer. And since the ink as a coloring material can be stopped at this step, even if a 
part of ink layer overflows a bank layer at the time of formation of a coloring layer, it is prevented that 
this ink flows into the exposure of the substrate of the next coloring stratification field. Therefore, 
generating of the color mixture of the coloring layer by mixture of ink can be prevented. Consequently, 
it is hard to generate defects, such as color tone unevenness, and the color filter of this invention has 
high contrast. 

[0014] As for the color filter of this invention, it is desirable to take the following modes. 
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[0015] As for said exposure of said protection-from-light layer, continuing is desirable. The operation 
effectiveness of the color filter mentioned above can be more certainly acquired because this exposure 
continues. And as for said exposure of said protection-from-light layer, it is desirable for the width of 
face to be 3-10 micrometers in consideration of the heterogeneity of the thickness of the periphery 
section of said coloring layer etc. 

[0016] As for said protection-from-light layer, it is desirable to consist of metal layers. When this 
protection-from-light layer consists of metal layers, homogeneity and sufficient protection-fi'om-light 
nature can be obtained by small thickness. When protection-fi'om-light nature and membrane formation 
nature are taken into consideration, as for the metal layer which constitutes a protection-from-light layer, 
it is desirable for the thickness to be 0.1-0.5 micrometers. 

[0017] In case said bank layer forms said coloring layer, it is desirable for the thickness to be 1-5 
micrometers in consideration of holding an ink layer so that the ink given to a coloring stratification 
field may not overflow etc. 

[0018] The cross-section configuration of the cross direction of said bank layer may be a trapezoid 
mostly. The bank layer which has such structure can raise the homogeneity of a coloring layer more, 
without sacrificing effective area of a coloring layer. 

[0019] According to the color filter of this invention, the colored uniform transparency field of thickness 
can be obtained, color tone dispersion within the same pixel, the same chip, and the same substrate is 
desirable, and said transparency field can demonstrate a two or less color difference good optical 
property more preferably the three or less color difference. 

[0020] The manufacture approach of the color filter concerning this invention contains following 
process (a) - (c). 

[0021] (a) The process which forms the protection-from-light layer which has a predetermined matrix 
pattem on a transparent substrate, (b) It is the process which forms the bank layer which has a 
predetermined matrix pattem on said protection-from-light layer. Said bank layer The process formed in 
the condition that the periphery of the base is located inside the periphery of said protection-from-light 
layer, and a part of top face of this protection-from-light layer is exposed, and (c) — the process formed 
in the condition that are the process which forms a coloring layer in the coloring stratification field 
divided by said protection-from-light layer and the bank layer, and this coloring layer is formed on said 
substrate, and the periphery section laps on the exposure of the top face of said protection-from-light 
layer. 

[0022] According to the manufacture approach of this color filter, the color filter of this invention 
mentioned above can be obtained at a simple process. And by said bank layer, the coloring material 
(ink) of each blue color can be given to a coloring stratification field in green and the condition that 
there is no color mixture, and red and the color filter of high contrast without defects, such as color tone 
unevenness, can be obtained. 

[0023] Moreover, since the periphery of the base is located inside the periphery of said protection-from- 
light layer, namely, the side face of said bank layer is retreating from the side face of said protection- 
from-light layer, as for said bank layer, a step is formed on said protection-from-light layer. And by this 
step, as mentioned above, generating of the color mixture of the coloring layer by mixture of ink can be 
prevented. Consequently, according to the manufacture approach of the color filter of this invention, it is 
hard to generate defects, such as color tone unevenness, and contrast can obtain a high color filter, 
[0024] In said process (a), after said protection-from-light layer forms a metal layer on said substrate, it 
is desirable to carry out patterning of this metal layer, and to be formed of photolithography and etching. 
About the advantage of using a metal layer as said protection-from-light layer, since it mentioned above, 
it omits. This metal layer can be formed by approaches, such as vacuum deposition, a spatter, and 
chemical vapor deposition. 

[0025] As for said bank layer, in said process (b), it is desirable to form a photopolymer layer on the 
substrate with which said protection-from-light layer was formed, to carry out patteming and to be 
formed by photolithography, after that. Since protection-from-light nature is not required, that it does 
not need to be black and generally this bank layer can be widely chosen out of an available 
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photopolymer constituent. 

[0026] It is desirable to perform surface treatment to the whole surface of the substrate with which the 
protection-from-light field was formed before the process which forms the coloring layer of said process 
(c). It is desirable for the difference of the contact angle over the water of the front face of said bank 
layer and the front face of said substrate to consider as 1 5 degrees or more by this surface preparation. 
Thus, before forming a coloring layer, by carrying out surface treatment of the substrate front face, the 
pollutant adhering to the exposure of the coloring stratification field of said substrate etc. can be 
removed, the contact angle over the water of this exposure can be made small, and the wettability of ink 
can be raised. That is, while adhesion can give ink to the exposure of a coloring stratification field in the 
good condition by controlling the contact angle over the water of the exposure of said substrate, and the 
front face of said bank layer, it is prevented that ink overflows with the property which crawls the ink of 
a bank layer exceeding a bank layer. As this surface preparation, approaches, such as dry etching 
containing UV irradiation, a plasma exposure, laser radiation, or etching gas, can be used. 
[0027] As for said coloring layer, in said process (c), it is desirable to use an ink jet PUNRINTINGU 
head for said coloring stratification field, and to give ink. According to this approach, the color filter of 
this invention can be formed at few [ simple and ] processes. That is, by forming said coloring layer by 
the ink jet method, the process of patteming using photolithography can be reduced and a process can be 
simplified. Moreover, since ink is made to adhere to a coloring stratification field by the ink jet method, 
ink can be given only to a required field. Therefore, there is no loss of the color material by removing a 
garbage like patteming by photolithography, and the cost of a color filter can be reduced. As for said 
ink, by the ink jet method, it is desirable to be given as a very small ink droplet of a 6-30pico liter. By 
controlling the number of drop of such a minute ink droplet, ink can be exactly given to the field where 
for example, 40-100-micrometer angle is detailed. 

[0028] As for the ink for forming said coloring layer, in said process (c), it is desirable to include the 
solvent which has the 150-300-degree C boiling point. The rate of drying of ink can be decelerated by 
adding a high boiler to ink. Consequently, the leveling nature of ink can be improved and thickness of a 
coloring layer is fiirther made to homogeneity. As a high boiler, at least one sort chosen from butyl 
carbitol acetate, methoxy butyl acetate, ethoxy ethyl propionate, and methoxy-2-propyl acetate can be 
used. If the boiling point is the solvent which is 150-300 degrees C, it can be chosen from the broad 
range, such a solvent taking into consideration the dispersibility of a pigment, or the solubility of a 
color. 

[0029] In said process (c), after the ink for forming said coloring layer is given to said coloring 
stratification field, it is desirable to carry out combining at least setting in a natural ambient atmosphere 
and one side of 40-100-degree C prebake, and 160-300-degree C last BEKU according to the property of 
ink. The further homogeneity of the thickness of a coloring layer is securable by choosing the 
desiccation condition of ink, and its combination, taking into consideration control of the rate of drying 
of the ink mentioned above. 

[0030] The electro-optic device conceming this invention contains the opto electronics material layer 
arranged between the opposite substrate which keeps one of color filters, these color filters, and 
predetermined spacing according to claim 1 to 8, and is arranged, and said color filter and said opposite 
substrate. 

[0031] Moreover, the electronic equipment conceming this invention contains the electro-optic device of 
this invention. 

[0032] According to the electro-optic device and electronic equipment conceming this invention, 
reflecting the operation effectiveness of the color filter of this invention mentioned above, reduction of 
cost is aimed at, there are no pixel defects, such as color tone unevenness, and the display of high 
contrast can be performed. And as said opto electronics material layer, if a liquid crystal ingredient layer 
is used, the liquid crystal display which does not have pixel defects, such as color tone unevenness, and 
can perform the display of high contrast can be constituted. 
[0033] 

[Embodiment of the Invention] Next, the color filter conceming the gestalt of operation of this invention 
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and its manufacture approach, an electro-optic device, and electronic equipment are explained, referring 
to a drawing. 

[0034] [The gestalt of the 1st operation] 

(Color filter) D rawin g 1 is the part plan showing typically the gestalt of operation of the color filter 
concerning this invention, and drawing 2 is the firagmentary sectional view showing typically the part 
which met the A-A line of drawing 1 . 

[0035] The color filter 100 concerning the gestalt of this operation includes the transparent substrate 10, 
the protection-fi*om-light field 20 which light (light) does not penetrate substantially, and the 
transparency field 30 which can penetrate light. The protection-fi"om-light field 20 has the protection- 
from-light layer 22 and the bank layer 24 formed on this protection-fi-om-light layer 22. And the 
transparency field 30 is a field divided by the protection-fi-om-light field 20, and has the coloring layer 
32 formed on the substrate 10. 

[0036] First, the protection-fi-om-light field 20 is explained. 

[0037] The protection-firom-light layer 22 which constitutes the protection- fi*om-light field 20 is formed 
by the predetermined matrix pattern on the substrate 10. And that the protection-from-light layer 22 has 
sufficient protection-firom-light nature, and should just function as a black matrix, especially the quality 
of the material etc. is not limited, but can use a metal, resin, etc. It is the point that protection-fi-om-light 
nature that small thickness is enough as the quality of the material of the protection-fi-om-light layer 22 
and uniform is obtained, and it is desirable to use a metal. Especially the metal used as a protection- 
from-light layer 22 is not Hmited, but can be chosen in consideration of the effectiveness of all processes 
including membrane formation and photo etching. As such a metal, what is used, for example in electron 
device processing processes, such as chromium, nickel, and aluminum, can be used preferably. If 
sufficient protection-firom-light nature will be obtained if the thickness is 0.1 micrometers or more and it 
takes into consideration the adhesion of a metal layer, brittleness, etc. fiirther in constituting the 
protection-from-light layer 22 from a metal, it is desirable that the thickness is 0.5 micrometers or less. 
[0038] The bank layer 24 is formed on the protection-from-light layer 22, and has a predetermined 
matrix pattern. This bank layer 24 prevents that divide the field in which a coloring layer is formed and 
the color of the adjoining coloring layer is mixed (color mixture). Therefore, the thickness (height h 
(refer to drawing 2 )) of the bank layer 24 is set up by relation, such as height of this ink layer, so that 
the ink as a color material poured in in case a coloring layer is formed may not overflow. As for the 
bank layer 24, it is desirable to be formed, for example in the range of 1 -5 micrometers of thickness 
from such a viewpoint. 

[0039] And a characteristic thing is that the bank layer 24 is formed in the flat-surface pattern somewhat 
smaller than the protection-from-light layer 22 with the gestalt of this operation. That is, the bank layer 
24 is formed so that it may be the predetermined width of face d (refer to drawing 2 ) and the protection- 
from-light layer 22 may be exposed to the perimeter. And as for exposure 22a of the top face of this 
protection-from-light layer 22, continuing for the reason explained later is desirable. 
[0040] The bank layer 24 is constituted by the resin layer in which photolithography is possible. Such a 
photopolymer does not necessarily need to have the water-repellent outstanding thing or protection- 
from-light nature with the large contact angle over water, and can choose it in the broad range. As resin 
which constitutes the bank layer 24, the photopolymer constituent containing urethane system resin, 
acrylic resin, novolak system resin, cardo system resin, polyimide resin, polyhydroxy styrene, polyvinyl 
alcohol, etc. can be used, for example. 

[0041] The coloring layer 32 consists of the red who constitutes the three primary colors of light, green 
and two or more coloring layers 32 (R) which have each blue color, 32 (G), and 32 (B). These coloring 
layers 32 are arranged with array patterns, such as a predetermined £irray, for example, a stripe array, a 
delta array, or a mosaic array, and 1 pixel is constituted by the coloring layer of three continuous colors. 
[0042] The coloring layer 32 is formed not only the exposure 10a top of a substrate 10 but on exposure 
22a of the protection-from-Hght layer 22, as shown in drawing 2 . And peirtial (this is hereafter called 
"transparency section") 32a formed on exposure 10a of a substrate 10 constitutes the transparency field 
30, and ftinctions as a coloring layer substantially. On the other hand, in partial (this is hereafter called 
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"nontransparent section") 32b located on exposure 22a of the protection-from-light layer 22, by the 
protection-from-light layer 22, since the light from a substrate 10 side or the light by the side of a 
substrate 10 does not penetrate substantially, it does not function as a coloring layer. 
[0043]. Thus, thickness of transparency section 32a of the coloring layer 32 which functions as a 
transparency field 30 can be made into homogeneity by forming nontransparent section 32b which does 
not fianction on the periphery section of the coloring layer 32 as a transparency field 30. Consequently, 
the color tone unevenness resulting from the thickness of a coloring layer differing partially can be 
prevented. Below, this reason is explained. Compared with other parts, thickness becomes small by the 
wettability of ink to the front face of the bank layer 24 etc., or the part in contact with the periphery 
section 24 of the coloring layer 32, i.e., a bank layer, becomes large. Therefore, it is quite difficult 
technically to make the coloring layer 32 into the thickness of homogeneity over the whole surface. 
However, according to the gestalt of this operation, the periphery section which cannot control thickness 
easily can be set to nontransparent section 32b by forming in piles the periphery section of the coloring 
layer 32 which cannot make especially thickness homogeneity easily with a part of protection-from-light 
layer 22. Consequently, the uneven part of thickness leading to generating, such as color tone 
unevenness, can be removed from the transparency field 30. 

[0044] Therefore, it is desirable to set up the width of face d of exposure 22a of the protection-from- 
light layer 22 in consideration of the limitation of the thinness of the effective area of the wettability to 
the bank layer 24 of ink mentioned above and the transparency field 30, the ink volume, the relation of 
thickness, and the width of face of a bank layer, ink impact precision, etc., for example, it is 3-5 
micrometers more preferably 1-10 micrometers. 

[0045] Moreover, since it is desirable to form the coloring layer 32 in the part which has uneven 
thickness as mentioned above, as for exposure 22a of the protection-from-light layer 22, it is desirable to 
be formed along the periphery of the protection-from-light layer 22 along the periphery of the coloring 
layer 32 succeeding the shape of a ring. 

[0046] Furthermore, with the gestalt of this operation, since the periphery of the base of the bank layer 
24 is located inside the periphery of the protection-from-light layer 22, namely, the side face of the bank 
layer 24 is retreating from the side face of the protection-from-light layer 22, a step is formed on the 
protection-from-light layer 22. This step has the function in which ink prevents flowing into the next 
coloring stratification field at the time of formation of the coloring layer 32 so that it may state later. 
Consequently, generating of the color mixture in a coloring layer can be controlled. 
[0047] (The manufacture approach of a color filter) Next, the example of manufacture of a color filter is 
explained, referring to dr awin g 3 and drawin g 4 . Drawing 3 and drawing 4 are the sectional views 
showing typically the layer structure of the part corresponding to the B-B line of drawing 1 in each 
process. 

[0048] (l)****ofa protection-from-light layer — make the metal layer 220 deposit in 0.1-0.5 
micrometers of thickness on the transparent substrate 10 first, with dry plating, for example, a spatter, 
vacuum deposition, and chemical vapor deposition, as shown in drawing 3 (A) As an ingredient of the 
metal layer 220, as mentioned above, various kinds of metals, such as chromium, nickel, and aluminum, 
can be used. Subsequently, the resist layer Rl which has a predetermined pattern is formed in the front 
face of the metal layer 220 with photolithography. Then, it etches by using this resist layer Rl as a 
mask, and patterning of the metal layer 220 is performed. Thus, as shown in drawing 3 (B), the 
protection-from-light layer 22 which has a predetermined matrix pattem is formed on a substrate 10. 
[0049] (2) formation of a bank layer — as shown in the occasion and drawing 3 (C), form the resin layer 
240 on the substrate 1 0 with which the protection-from-light layer 22 was formed. This resin layer can 
be formed by the resist of a negative mold or a positive type. The resin layer 240 consists of a 
photopolymer of photo-curing molds (negative mold), such as for example, an urethane system or 
acrylic. And patterning of the resin layer 240 is carried out by exposing using a photo mask Ml and 
developing negatives further. As shown in drawing 3 (D), the bank layer 24 is formed of this and the 
protection-from-light field 20 is formed of it. About the configuration of the bank layer 24, since it 
already stated, the publication is omitted. The coloring stratification field 330 divided by the protection- 
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from-light field 20 at this process is formed by the predetermined matrix pattern. 

[0050] Subsequently, surface treatment on the front face of a substrate is performed before the formation 
process of the following coloring layer if needed. As such surface treatment, approaches, such as an 
exposure of ultraviolet rays, a plasma exposure, and laser radiation, can be used. By performing such 
surface treatment, the pollutant adhering to exposure 10a of a substrate 10 etc. can be removed, the 
contact angle over the water of this surface 1 Oa can be made small, and the wettability of ink can be 
raised. More specifically, it is desirable for the difference of the contact angle over the water of exposure 
10a of a substrate 10 and the firont face of the bank layer 24 to become 15 degrees or more. Thus, while 
adhesion can give ink to exposure 10a of the coloring stratification field 330 in the good condition by 
controlling the contact angle over the water of exposure 10a of a substrate 10, and the front face of the 
bank layer 24, it is prevented that ink overflows with the property which crawls the ink of the bank layer 
24 exceeding the bank layer 24. It is the point that it is suitable for Rhine-izing a process as the approach 
of surface treatment, and the dry etching by atmospheric-pressure plasma exposure is desirable. 
[0051] (3) **** of a coloring layer — first, as shown in drawing 4 (A), give ink to the coloring 
stratification field 330 divided by the protection-from-light layer 22 and the bank layer 24, and form the 
ink layer 320 in it. With the gestalt of this operation, the ink jet method by the printing head used by the 
ink jet printing method is applied as an approach of giving ink. For example, the ink jet printing method 
which makes detailed the ink droplet which carries out the regurgitation as an approach of forming an 
ink layer in the detailed coloring stratification field 330 of 50-micrometer angle with a sufficient 
precision, and can moreover control the number of regurgitation ink droplets is the optimal. 
[0052] In order to give the ink droplet made detailed to a target location (exposure 10a of a substrate 10) 
with a sufficient precision, the size of an ink droplet is first controlled according to the size of exposure 
10a of the coloring stratification field 330 which is a target. As for the size of an ink droplet, it is 
desirable to control in a 6-30pico liter to the coloring stratification field 330 of 50-micrometer angle. 
Furthermore, if a throughput is taken into consideration, the size of an ink droplet will be a 12-20pico 
liter more preferably. Moreover, it is desirable to control conditions to fly straightly moreover, without 
dividing an ink droplet in the middle of flight, in order to make an ink droplet fly and to make a target 
reach correctly from an Inkjet printing head. 

[0053] It is desirable to include following means to improve the leveling nature on the way of 
desiccation so that the layer of the ink to give may become uniform [ thickness ] afl;er adhesion, 
desiccation, and hardening in this invention. 

[0054] One means is the approach of adding a high boiler to the ink to give and decelerating the rate of 
drying of ink. As a high boiler, at least one sort chosen from butyl carbitol acetate, methoxy butyl 
acetate, ethoxy ethyl propionate, and methoxy-2 -propyl acetate can be used. Such a solvent is broadly 
selectable, taking into consideration the dispersibility of a pigment, or the solubility of a color, if the 
boiling point is the solvent which is 150-300 degrees C. 

[0055] Other means are the approaches of controlling the rate of drying of the given ink. After grant, 
advancing and leveling ink fi-om a part for a low boiler, the included resinous principle constructs a 
bridge with heat, and evaporation hardens a viscosity rise for a lifting, a pigment, or a color. Desiccation 
conditions can combine at least setting in a natural ambient atmosphere and one side of 40-100-degree C 
prebake, and 150-300-degree C last BEKU according to the property of ink. Ink has the viscosity of a 
proper, surface tension, and flowability, respectively. Therefore, in order to obtain the homogeneous 
membrane thickness after desiccation, according to the property of an ink proper, the range and 
combination of the above-mentioned desiccation conditions are chosen. When desiccation hardening 
conditions do not match with an ink property, the thickness of a coloring layer tends to become uneven 
and causes dispersion in a pixel color tone. 

[0056] With the gestalt of this operation, sequential formation of the coloring layer 32 is carried out for 
every [ red and ] color of green and blue. Especially the formation sequence of these coloring layers 32 
is not limited. In the example shown in drawing 4 (B), the green coloring layer 32 (G) is formed first, as 
shown in drawing 4 (C) after that, either the red coloring layer 32 (R) or the blue coloring layer 32 (B) is 
formed, and the coloring layer of the remaining colors is formed in the last. 
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[0057] With the gestalt of this operation, since the side face of the bank layer 24 is retreating from the 
side face of the protection-from-Hght layer 22, a step is formed on the protection-from-light layer 22. 
Therefore, even if a part of ink layer 320 overflows the bank layer 24 when the ink layer 320 is formed 
in the coloring stratification field 330 as shown in drawing 4 (A), this ink will collect on the step which 
consists of exposure 22a of the protection-from-light layer 22, and a side face of the bank layer 24, and 
flowing into exposure 10a of the substrate 10 of the next coloring stratification field 330 will be 
prevented. Consequently, generating of the color mixture of the coloring layer by mixture of ink can be 
prevented. 

[0058] In addition, red, green, and the coloring layer of each blue color can also be formed in 
coincidence if the color head or two or more heads of an ink jet printing method are chosen. 
[0059] (4) formation of an overcoat layer etc. — as shown in the occasion and drawing 4 (C), form the 
overcoat layer 40 for obtaining a smooth front face after formation of the coloring layer 32 if needed. 
Furthermore, as shown in drawing 4 (D), the common electrode 50 is formed in the front face of the 
overcoat layer 40 if needed, and a color filter 100 is completed. These overcoat layers 40 and common 
electrodes 50 can be prepared according to the configuration of the electro-optic device with which a 
color filter is applied. 

[0060] (The operation effectiveness) Below, the main operation effectiveness of the color filter of the 
gestalt of this operation is described. 

[0061] (a) In a flat-surface pattem, from the protection-from-light layer 22, width of face was formed 
small and a part of protection-from-light layer 22 has exposed the bank layer 24. By having this 
exposure 22a, nontransparent section 32b which does not function on the periphery section of the 
coloring layer 32 which cannot obtain uniform thickness easily as a transparency field 30 is formed. 
Consequently, since the color filter of the gestalt of this operation can make homogeneity thickness of 
transparency section 32a of the coloring layer 32 which functions as a transparency field 30, it is hard to 
generate defects, such as color tone unevenness, and its contrast is high. 

[0062] (b) Since a protection-from-light ftinction and the partition fianction of a coloring layer can be set 
up independently by forming the protection-from-light layer 22 and the bank layer 24, respectively, both 
function can be demonstrated certainly. Consequently, the pixel defect resulting from inadequate 
protection-from-light nature or color mixture cannot produce the color filter of the gestalt of this 
operation easily. Furthermore, by dividing a Sanction in this way, the optimal ingredient for constituting 
a protection-from-light layer and a bank layer can be chosen from the large range, and it is advantageous 
also in respect of a production cost. When the protection-from-light layer 22 consists of metal layers 
especially, homogeneity and sufficient protection-from-light nature can be obtained by small thickness. 
[0063] (c) With the gestalt of this operation, since the side face of the bank layer 24 is retreating from 
the side face of the protection-from-light layer 22, a step is formed on the protection-from-light layer 22. 
And since ink can be stopped at this step, even if a part of ink layer overflows the bank layer 24, it is 
prevented that this ink flows into exposure 10a of tlae substrate 10 of the next coloring stratification 
field. Therefore, generating of the color mixture of the coloring layer by mixture of ink can be 
prevented. Consequently, it is hard to generate defects, such as color tone unevenness, and the color 
filter of the gestalt of this operation has high contrast. 

[0064] Moreover, according to the manufacture approach of the color filter of the gestalt this operation, 
it mainly has the following operation effectiveness. 

[0065] (a) According to the manufacture approach of the color filter of the gestalt this operation, the 
color filter of the gestalt of this operation can be formed at few processes. That is, by forming a coloring 
layer by the ink jet method, the process of patterning using photolithography can be reduced and a 
process can be simplified. Moreover, since ink is made to adhere to a coloring layer by the ink jet 
method, ink can be given only to a required coloring stratification field. Therefore, there is no loss of the 
color material by removing a garbage like patterning by photolithography, and the cost of a color filter 
can be reduced. 

[0066] (b) With the gestalt of this operation, before forming a coloring layer, by carrying out surface 
treatment of the substrate front face, the pollutant adhering to exposure 10a of a substrate 10 etc. can be 
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removed, the contact angle over the water of this surface 10a can be made small, and the wettabiHty of 
' ink can be raised. Thus, while adhesion can give ink to exposure 1 Oa of the coloring stratification field 
330 in the good condition by controlling the contact angle over the water of exposure 10a of a substrate 
10, and the front face of the bank layer 24, it is controlled that ink overflows with the property which 
crawls the ink of the bank layer 24 exceeding the bank layer 24. Moreover, the thickness unevenness 
which ink is pulled by the bank layer and produces in the middle of desiccation of ink is controlled. 
[0067] (Modification of a color filter) Drawing 5 is the fragmentary sectional view showing typically the 
gestalt of other operations of the color filter concerning this invention. The color filter 200 shown in 
drawin g 5 corresponds to drawing 2 which shows the color filter 100 mentioned above. In a color filter 
200, about the color filter 100 shown in drav/ing 1 and drawing 2 , and the part which has the same 
function substantially, the same sign is attached and the detailed explanation is omitted. 
[0068] The color filter 200 of this example differs from the color filter 100 which the configuration of 
the bank layer 24 mentioned above, this example — the bank layer 24 has [ a crosswise cross-section 
configuration / nothing and upper limit ] width of face smaller than a lower limit in the shape of a taper - 
- it has trapezoidal shape mostly. 

[0069] When the bank layer 24 has such a taper configuration, in addition to the operation effectiveness 
of the color filter 100 mentioned above, it has the following advantages. 

[0070] That is, when the bank layer 24 has such a taper configuration, the width of face of the upper part 
of nontransparent section 32b of the coloring layer 32 is fully securable. Consequently, width of face of 
exposure 22a of the protection- firom-light layer 22 can be relatively made small, effective area to the 
front face of the substrate 1 0 of the transparency field 30 can be enlarged, and the area which can 
contribute to a pixel field can be secured more greatly. 

[0071] The taper-like bank layer 24 can be formed by the following approaches. 
[0072] In the field in which the protection-from-light layer was formed, homogeneity is coated with 
photosensitive resin at the whole surface. Although a spin coat is typical, approaches, such as printing, a 
film imprint, and bar coating, are sufficient as the coating technique. The photo mask of NEGATAIPU 
is prepared, alignment exposure is performed, and the hardening reaction of the optical exposure part is 
carried out. Furthermore, a bank layer will be completed if a phenomenon and baking are carried out. 
The include angle of the taper of a bank layer is controllable by sensitivity settling of an ingredient. 
[0073] 

[Example] Hereafter, an example explains this invention to a detail further. 

[0074] After it washes the front face of the transparence substrate which consists of 0.7mm of thickness, 
38cm long, and 30cm wide alkali fi-ee glass to heat concentrated sulfuric acid by the penetrant remover 
which added hydrogen peroxide solution 1% of the weight and it carries out a rinse to it with pure water, 
air desiccation is performed and a clean surface is acquired. The chromium film was formed in this front 
face by an average of 0.2-micrometer thickness by the spatter, and the metal layer was obtained. The 
spin coat of photoresist OFPR-800 (Tokyo adaptafion make) was carried out to the fi*ont face of this 
metal layer. On the hot plate, it dried for 5 minutes at 80 degrees C, and the substrate formed the 
photoresist layer. The mask film which drew the predetermined matrix pattern configuration was stuck 
on this substrate front face, and it exposed by ultraviolet rays. Next, this was immersed in the alkali 
phenomenon liquid which contains hydroxylation KARYUUMU at 8% of the weight of a rate, the 
photoresist of an unexposed part was removed, and patterning of the resist layer was carried out. Then, 
etching removal of the exposed metal layer was carried out with the etching reagent which uses a 
hydrochloric acid as a principal component. Thus, the protection-from-light layer (black matrix) which 
has a predetermined matrix pattern was obtained. The thickness of a protection-from-light layer was 
about 0.2 micrometers. Moreover, the width of face of a protection-from-light layer was about 22 
micrometers. 

[0075] On this substrate, the photopolymer constituent of ftirther the transparence acrylic of a negative 
mold was too applied with the spin coat method. After carrying out prebake for 20 minutes at 1 00 
degrees C, ultraviolet-rays exposure was performed using the mask film which drew the predetermined 
matrix pattern configuration. Spin desiccation was carried out, after it developed the resin for an 
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unexposed part with alkaline phenomenon liquid too and it carried out the rinse with pure water. After- 
'bake as the last desiccation was performed for 30 minutes at 200 degrees C, the resin part was stiffened 
enough, and the bank layer was formed. The thickness of this bank layer was 3.5 micrometers on the 
average. Moreover, the width of face of a bank layer was about 14 micrometers. And as for the 
protection-from-Ught layer, the ring-like exposure with a width of face of about 4 micrometers was 
formed on the top face. 

[0076] In order to improve the ink wettability of the coloring stratification field divided in the 
protection-from-light layer and bank layer which were obtained, dry etching, i.e., atmospheric pressure 
plasma treatment, was performed. The high voltage was impressed to the mixed gas which added 
oxygen to the helium 20%, the plasma ambient atmosphere was formed in the etching spot within the 
atmospheric pressure, the bottom of this etching spot was passed, the substrate was etched, and 
activation of a coloring stratification field (exposure of a glass substrate) was performed with the bank 
layer. The contact angle over the water in a contrast test plate was immediately after this processing an 
average of 35 degrees on the glass substrate to having been an average of 50 degrees on the bank layer. 
[0077] Discharge and ink were applied to it, controlling by high degree of accuracy the ink which is 
color material fi-om an ink jet printing head to this coloring stratification field. The precision head which 
applied the piezo piezo-electric effect to the ink jet printing head was used, and 3-8 drops of very small 
ink droplets of a 20pico liter were alternatively flown to the coloring stratification field. For generating 
prevention of the fission stray drop called from a head the flight rate to the coloring stratification field 
which is a target, flight deflection, and a satellite, the electrical potential difference which drives not 
only the physical properties of ink but also the piezo-electric element of a head, and its wave are 
important. Therefore, the wave by which conditioning was carried out beforehand was programmed, it 
applied one by one, three colors of red, green, and blue were dried for the ink droplet, and the coloring 
layer of a predetermined color scheme pattern was formed, 

[0078] As ink, after making polyurethane resin oligomer distribute an inorganic pigment, a 
cyclohexanone and butyl acetate were added as a low boiler, butyl carbitol acetate was added as a high 
boiler, 0.01 % of the weight of non-ion system surface active agents was fiirther added as a dispersant, 
and what was made into six to 8 centipoise viscosity was used. 

[0079] After it left the desiccation after spreading in the natural ambient atmosphere for 3 hours and it 
set the ink layer, it was heated for 40 minutes on the 80-degree C hot plate, finally was heated for 30 
minutes at 200 degrees C in oven, performed hardening processing of an ink layer, and obtained the 
coloring layer. According to this condition, dispersion in a coloring layer and the thickness especially in 
that transparency section could be controlled to 10% or less, and the color difference of the color tone of 
a coloring layer was made to 3 or less and further 2 or less as a result. 

[0080] The overcoat layer which carries out the spin coat of the transparence acrylic resin coating to the 
substrate fiirthermore obtained, and has a smooth side was obtained. Furthermore, the electrode layer 
which consists of ITO was formed in this top face by the necessary pattern, and it considered as the 
color filter. It checked that the obtained color filter passed durability tests, such as a heat cycle durability 
test, a UV irradiation trial, and a humidification trial, and could be enough used as element substrates, 
such as a liquid crystal display. 
[0081] [The gestalt of the 2nd operation] 

(Electro-optic device) The sectional view of a color liquid crystal display is shown as an example of the 
electro-optic device which built the color filter concerning this invention into drawing 6 . 
[0082] Generally, a color liquid crystal display 1000 combines a color filter 100 and the opposite 
substrate 80, and is constituted by enclosing the liquid crystal constituent 70 among both. A TFT (thin 
film transistor) component (not shown) and the pixel electrode 52 are formed in the field inside one 
substrate 80 of a liquid crystal display 1000 in the shape of a matrix. Moreover, a color filter 100 is 
installed so that red, green, and the blue coloring layer 32 may arrange as another substrate in the 
location which counters the pixel electrode 52. The orientation film 60 and 62 is formed in each field 
where a substrate 80 and a color filter 100 counter. Rubbing processing is carried out and these 
orientation film 60 and 62 can make a liquid crystal molecule arrange in the fixed direction. Moreover, 
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polarizing plates 90 and 92 have pasted the field of the outside of a substrate 10 and a color filter 100, 
respectively. Moreover, generally as a back light, the combination of a fluorescent lamp (not shovm) and 
a scattered plate is used, and it displays by operating a liquid crystal constituent as an optical shutter to 
which the permeability of back light light is changed. 
[0083] [The gestalt of the 3rd operation] 

(Electronic equipment) Below, the example of electronic equipment using the liquid crystal display as 
an electro-optic device conceming this invention is shown. 

[0084] (1) Explain the digital still camera which used the liquid crystal display 1000 conceming digital 
still camera this invention for the finder. Drawing 7 is the perspective view showing the configuration of 
this digital still camera, and is further shown in simple also about connection with an external 
instrument. 

[0085] To the usual camera exposing a film according to the light figure of a photographic subject, the 
digital still camera 2000 carries out photo electric conversion of the light figure of a photographic 
subject with image sensors, such as CCD (Charge Coupled Device), and generates an image pick-up 
signal. The liquid crystal panel of the liquid crystal display 1000 mentioned above is prepared in the 
tooth back (setting to drawing 7 front- face side) of the case 2202 in the digital still camera 2000 here, 
and it has composition which displays based on the image pick-up signal by CCD. For this reason, a 
liquid crystal display 1000 functions as a finder which displays a photographic subject. Moreover, the 
light-receiving unit 2204 containing an optical lens, CCD, etc. is formed in the front-face side (setting to 
drawing 7 rear-face side) of a case 2202. 

[0086] Here, when a photography person checks the photographic subject image displayed on the liquid 
crystal display 1000 and does the depression of the shutter carbon button 2206, the image pick-up signal 
of CCD at the time is transmitted and stored at the memory of the circuit board 2208. Moreover, if it is 
in this digital still camera 2000, the video signal output terminal 2212 and the input/output terminal 
2214 for data communication are formed in the side face of a case 2202. And as shown in drawing 7 , a 
television monitor 2300 is connected to the former video signal output terminal 2212 if needed, and a 
personal computer 2400 is connected to the input/output terminal 2214 for the latter data 
communication. Furthermore, the image pick-up signal stored in the memory of the circuit board 2208 
has a television monitor 2300 and composition outputted to a personal computer 2400 by predetermined 
actuation. 

[0087] (2) Explain the personal computer 3000 of a note type as an example of electronic equipment 
using personal KOMPYUTA, next the liquid crystal display 1 000 applied to this invention using 
diuwLng._8 as a display. As shown in drawing 8 , the liquid crystal display panel 1 100 of a liquid crystal 
display 1000 is contained by the case 3 100, and it is constituted so that it may be exposed of the viewing 
area of the liquid crystal display panel 1 100 from opening 3100A formed in this case 3100. Moreover, 
the personal computer 3000 is equipped with the keyboard 3300 as the input section. 
[0088] Since these digital still cameras 2000 and personal computers 3000 have the liquid crystal 
display 1000 containing the color filter conceming this invention, they can perform image display which 
there are no pixel defects, such as color tone unevenness, and has high contrast, and, moreover, low- 
cost-izing is possible for them. 

[0089] These electronic equipment is constituted including the status signal generation section which 
consists of a circuit where the sources of a display information output, display information processing 
circuits, clock generation circuits, etc. are various, a power circuit which supplies power to those 
circuits, although not illustrated besides a liquid crystal display 1000. If it is in the case of a personal 
computer 3000, a display image is formed in a display by supplying the status signal generated by the 
status signal generation section based on the information inputted from the input section 3300. 
[0090] As electronic equipment by which the liquid crystal display conceming this invention is 
incorporated A digital still camera and not only a personal computer but an electronic notebook, A 
pager, a POS terminal, an IC card, a minidisc player, a liquid crystal projector, The personal computer 
(PC) and engineering workstation (EWS) corresponding to multimedia, Various electronic equipment, 
such as the video tape recorder of a word processor, television, a viewfinder mold, or a monitor direct 
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viewing type, an electronic notebook, an electronic calculator, car navigation equipment, equipment 
equipped with the touch panel, and a clock, is mentioned. 

[0091] In addition, the simple matrix liquid crystal display panel and static drive liquid crystal display 
panel which will not use a switching element for the panel itself if a liquid crystal display panel is said 
by the drive method. Moreover, if it says in the active-matrix liquid crystal display panel using the one 
terminal pair network switching element represented with the 3 terminal switching element represented 
with TFT (thin film transistor), or TFD (thin-film diode), and an electro-optics property The liquid 
crystal panel of various types, such as TN mold, a STN mold, a guest host mold, a phase transition 
mold, and a strong dielectric mold, can be used. 

[0092] Although the equipment concerning this invention has been explained according to the gestalt of 
some of the specific operation, deformation various by within the limits of the summary is possible for 
this invention. For example, although the gestalt of operation mentioned above explained the case where 
a liquid crystal display was used as a graphic display means (electro-optics display) of an electro-optic 
device, in this invention, it is not limited to this, for example, various electro-optics means, such as 
small television using the thin Braun tube or a thin liquid crystal shutter etc., electroluminescence, a 
plasma display, a CRT display, and the FED (Field Emission Display) panel, can be used. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[IS^ftJl 2 ] ft *3S 1 ^c:}ol^T. 

lft*Jl 3 ] iS*3S 1 2 {Cl^oVNT. 

Iff ?jtil4 ] tf^il 1-3 OV^m/^^MCioV^T. 

' [if 6 ] |g5ftlg 1 5 CDt/^-rtt*>l-*3VNT. 

5. tiy — y^;v^o 

[ff*3l9] tJlTOXm (a) ~ (c) ^-g-tf. ;«77 

(b) mmm^mn^. hyi^;^/^i^->^w 

^.Sff^^^IftEd^feji^rJf^^i-^xaTfeoT. 
®;7tJico±®(7)®ms±t::fi/^SJKffiT*?FM^iX'5X 



(2) 

2 

[ff^Jll 2] It5i^^9-l 1 c7)v^-ri^;0^^c:^oV^T. 
^JSSSrffMLfcm. y:t hv y^yy^-is^rj:x^y 

10 [if 1 3 ] it^Jl 1 2 ^c:jo^^T. 

[if*^l 4 1 If*3l9-1 3COV^Tt^;0^C:JoV^T. 

[i*5}^«l 5 1 !f5S::59-l 4(7:)V^T;J^:^^^-*5V^T. 
WlSXa (b) ^;l^^l^T. Bftia/^^-^Sfi. tuIfi3i*S 

ir Y')V^yy^-\z,i:^Xy<^-=^l^'^\.xmjSL^fi 
20 6. i3y — y-(J\^^<Dm:^^&o 

[ffjRJll 6] ff5ft3l9'-l 5 0V^-ft^^;^l-^-*5V^T. 

[if*«l 7] if*^9-l 6(DV^Ttb;^^C4oV^T. 

3g*feo BMfBXm (c) <om\z.^ Sffi*Q^S755^Tt?i^6> 
30 [§S*Jll8l if^S^Sg- 1 7^7)V^-rt^.:0M:l:I^V^T. 

MiExs (c) ^c:jov^T. HtjfG*feM(^. mttm^mr^ 

T^>^;^H^4•^t^^. ^y-y^/i^^(Dmm:^mo 
[lf*JSl 9 1 fS*^l 8tc:JoV^r. 
WIB-r^-^fi. 6-3 0 fc''=i y :y h/V'(7)?»^^>'^«t 

[fS*3S2 0 1 IS*3I9-1 9C0V^■fn?^)Mc:}oV^T. 
taiEXg (c) tc:jev>T. BuK*feii^JF^^i"5fci6cD 
^V-iS^fi. 1 5 0-3 0 Ot:cO;^^S^^^'r5^?^^JS:'g' 
[if5ft3l2 11 !i:*^9-2 O^D^.^-fi^;^^c:fcV^T. 
ButaxS (c) ^3:*5V^T. mrl5^fe®^?FMr5fci6<^) 

0—10 0°C(Dy'u^--^(D^Jy^fj:< t h—^t. 16 0 
-3 0 Ot:<^*j^-<-^ t Srm^'&t^-iirTtT^. :tfy — 
y^jv^(Dm^')j^o 

[if 2 2 1 if 1-8 \Z.tm.(0\^^'rM^(D^ y 

—y^/^^t. 

50 w^ioy-y tm'&fm^m^^^xmm-^fi^n^m 



I 
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So 

[00 0 1] 
[0 0 0 2] 

v^^o sfc, ffl^. ii^<75^s»ros.^-!»e>. ^m-^^^ 

[0 0 0 3] ^y-y ^ )\^^(Dmtl5m(r)i'ot 
y ^-(^i ?9^N°^-=.Viyi-S„ ^ix(cJ;oT. #, life 

[0 0 0 4] ^rT\ ^(oi:ofm'&1jm(DWim^^m 

?t^-t5;fe-fei LT, fcixii!|#MBS5 9- 7 5 2 0 5# 
TV^5o wCD;^^feT-(4, ^?^afe±(c, -r^'^IC^LT 

ttf]?)^-^byi?>^l^t(c:?^^!S;ufc®. -rv^'v?^-;/ hfe 

J; 5 #iS^ttfe*^co^*7' D -fe X J; 5 * 7 - 7 
[0 0 0 5] ^(^^cog^Sr^-S 



(3) 

4 

h V f :^ t Lxmm-r?)^<>^ m(omm\Z'^ >^ ^itz 

<^n^^x.x. ^U(r>m^T.ux. ^m^^<'y^m^ 

:^ - y < - 7 n — f S r t i o T e ;i 5 ?r BSih L i 

[0 0 0 6] fct;^L«, !|#Bg¥4- 1 9 5 1 0 2#<2t 
a. 7-3 5 9 1 5 -^iii^. ^r^¥ 7-3 5 9 1 

7 ■^<J^«, 10-142418 -^<K;®T*(1. l^f 

to ixt. :?'9s/^'-v' h y ^'^«r«^t-?><»IgWro:gS^ 

<Dm^m^i-^m.mitim7r^^ivx\^^^, *lt. ci^xt 

[0 0 0 7] iS?tttafe^»Mfifiicfe^«*t-t t LTffl 

±. y<>i!^mti.xi,mm-ti>-:f7yi'-rhv^:^m 

K)ffv^t r^-Cf*, y y^7 7^-xS(ct5^^T7t;iS^- 
^)■(;lSi§L^<ev^$|5^;ilJ^l:, ^mm^f)m^i-?>o ^ 

[0 0 0 8] *%SJ<DS6f)l4. I'>^'v'=:5' hfel-J;»3 

[0 0 0 9] :^mm<7^m(DBmi. ±.m\^tL-)oy~y ^ 

[0 0 10] 

wieSjS®*iE{4> HfrlE^iit^^^^::J;oTlE:w$^^5*fe 
striE/^vii'gji, ^(o^mnnmm 

[0 0 11] rco*^— y 'f/i'^'-ett. HtjtB^^>'^'g 
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[0 0 131 ^Pjfc, 7t:5l§^<Oi7 7 — i& 

(c M SB A^^O g * :7 n — L T > 

[0 0 141 «Tro««5r 
[0 0 151 ltlfeiS*a<73milSRttS®(4. SMi-^cit 

[0 0 161 ffllEJiJtgtt. ^m^A^fjItfiS^ixSr i: 

-r^^mmit. t(Dmif-t)^o. i~o. SMmx-fosr 
[0 0 171 mm^oi'mn. wfa*#,®Srfl^fi£i-5^ 

[0 0 181 Hfit£/-<>-^Jl(±s ^<^iH;)^i6](0»fffi?f^«;45 



6 

[0 0 1 91 *^Bjro*7-7^'yi'^'(rJ;ix(i. ^ffco 

[0 0 2 01 *^BJl-'^5*7-7^-/w^'<DiSjt:^i* 
l±. KkTffiXm. (a) ~ (c) Sr-^tPo 

[0 0 2 ll (a) SB^/j:SiE±lc, BlT*<7)-rH;^;^ 
^N°^-:^5r*-r.5«5tM^J^fi!t-r5XS. (b) Wffiit 

mm*'^mmm^m<nmmi:'OfHimzi±mi'X. mm^m 

[0 0 2 2] z<D:^y—y^ji^^(Dmi^:^W:\^J::tH^. 

[0 0 2 3] *fc. mia/O-^Stt. ^<OJSS(7)^^;65 
>^ ^ g (DfflilS:^^ tulSii^t^ (Dffiijffi i mil b T 1/ ^ 6 <^ 

[0 0 2 4] mjIBXS (a) \c^\i^X^ mW&itm\t. 

-io i: 1531 y ^ >- J: o T^^SS 5:^^" ^ - ^ V ^ L 
TJfM^ix^r ^:65M^LV\ mjfBiE7tJl<^ LT^Mii 

[0 0 2 51 fitBXg (b) {vl:}oV^T. m^^^l^'^M 
[0 0 2 6] fluIBXg (c) (O^feg^f^j^ic'r^XgCO 
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-5„ 

[0 0 2 7] BilteXg (c) (C*3V^T.. mllE^feSli. 

5„ -r v'oi ,y hffiT-«. HufE'rVi^H, 6~3 0f 

J; 15, fci:x.»f4 0~l 0 0 //m^co«^W>^Cffi«ic^>' 
[0 0 2 8] fjtaxs (c) ^c^3^^T, Btite«feS?rJi^ 

»3ci-5fc*W-Y>^»4, 1 5 0~3 0 O'Cro^^^r^i- 
*fe®rojij»sr^ fc(ci&-jct?#5„ i^m^mmti^x 

i/-2-7'DtVl'T-fe7^-h7)»ibS*^SnS^i^jfe< tt) 

1 5 o~3 0 ox:<Dmp\X'htn-i. mnn^nk^h^^'^ 
[0 0 2 9] sufExm (c) ;c*jv^T. mmm^s^m 



(5) 

1 6 0~3 0 O'Croftiiil-^-^' t^ri^^-^i^-ItT 

[0 0 3 0] ifi^mm^mM%^^m.\^. i ~ 

[0 0 3 1] *fc. *^Wtc^Sm^»gSf4. 

[0 0 3 2] *?ggq{C'»S«m^^^e*5j;t)5«^^mS§ 

20 [0 0 3 3] 

xim'i-m.mz.r>\^^x. mm%:^m\^f£ti^hmmir^o 

[00 3 4] cm 1 <r>mM(r>wm'] 

^(Oj|ife<DJF^ffi^mA6<](;i*i-$|5^¥ElllT'fe<9. 112 

[0 0 3 5] ^■MM(OWim\Z%^^ y~y ^ /V^ 10 0 

^J:v^ii5tM«t2 0 */65aji-5jffinc2ii^«3 0 tS: 
^tf. Ji5t^«2 0J4, Ji5tS2 2i:. r<Djg^M2 2 
±|-?i^fife$Hfc/<V^'M2 4 i?rW-r2.o ^LT. Sil 
M^3 0(4. JS3tffi^2 Oliio-CEB^ttfcffiJsET-fo 
oT, S«l 0±{c:Jgfig$iX7t«fe^3 2€r*i-5. 
[0 0 3 6] Jli3t^«2 0^;IOV^Tlft?^■r5„ 

[0 0 3 7] m%m^ 2 0 5ritfifei-5JiptJi 2 2 m 

40 s/^-7hy:i';^iLTl^^-rtv«J:<. ^wWR^(4i|*F 
so m-^iat. tcommAiO. l nmU±XihtH-£+'^f£'T& 
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[0 0 3 8] ^<Vi?ji2 4tt. ffi)tl2 2±(CfM^ 

oT, y<>i'm2 4(Dmm m^h m2mm) ) f*. 

fci:;ttiJKJi:i~5 iim<D|£H-CJ^fig$tl5:it2)S 
[00 3 9] LT. *lll£<^)Ji^tST-'l^1»Wjfer t tt. 

2 J;^9-|sl^)/J^^<ff^fiic$^^Tl/^2)- tT'fcSo •f-'^ii^ 
^<>-:^m2 4it. ^roJilia(-«'f^<Oit>id (ia2# 
T% ig*g2 2!4SSffi-t-5J;^IC?|^fi£$tl5, 

T, rcoigjt^2 2ro±ffi(7)gffiffi2 2 a(i, ^I::a?'< 

[004 0] m 2 4 it. -7:^ hV yyyy -(—t^ 
mii. £>-f bt*^c*^-r^>®ft4A;65::*c#^^S7ktt^o«i^ 
y-r? miss. t Kodf-i^x^^i^v, /i?!;K'->'UT 

[0 0 4 1] «feJl 3 2 (i. *»HJ^,fe^«fiSi-r5#, 
i^ioJ;t;t»(D«-fe^^1-2.«ISro*feg3 2 (R) , 3 

2 (G) , 3 2 (B) t^hti:^o ^fl(b(D^^ms 2 

-So 

[0 0 4 2] ^feii 3 2 (1. HI 2 {C^-r ± 5 S« 1 

0 (Dsmffi 10a ±(^^Jt ^•r> ii^tii 2 2 cosmffi 2 

2 a±^ct>ff^^^t^5o ^tr. a«io(Dsmsio 

9) 3 2a{^. 2aiffl«30^«^L. 
tUT«t6-r5o riX{l*fL. JS3tii2 2(DSfflffi2 2 

a±i;:>f5:g-r5as» (WT> r.tt^ r^®i§ia5j 

9) 3 2 bTii. a*M2 2(C<toT. SSlOffiiJ:6^e> 
Mi§E3 0 LTlSHgL?il.^^^Siga5 3 2 b:6^ffM^tL6 



(6) 

10 

10 JKJPSri^-ICLt;i< V^*feg3 2(?)Jlii!|F|5^ii*e2 2 

/WLtC< V^Jia§i5^^Siia5 3 2 b ti-^nir/^^T*^ 

^l?ll-nclfP5>SrSii^« 3 0 ;5i^e>(^-e< r t ;55T*# So 
[0 0 4 4] L/:i/i>^oT. mitM 2 2COEmffi2 2 a <Z) 

20 Mm. J:t9»SL<{t3~5 MmT*fc5o 

[0 0 4 5] ^fc. 5t3teJi2 2<Dmmm2 2 a ±5E 

LfcJ:3l^«feJi3 2:d57FJ^-7iSi»4^W-t-6$B^^^l::JF^ 

fSoT. 'ttj:iD'tDm^m2 2(Dmm^^r^oxv:^i^mz. 

[0 0 4 6] ^fctCl, *^ffi(7)?fJffiTfl. ^^^^^ii2 4 

(Dm.m(DmB^m^m 2 2 comu^ ^ i^im^niLm i- 
fj:t>h. y<>i^m2 4<Dmmi)^M^m2 2(Dm^^^'^ 

[0 0 4 7] {:^y-y^;u^(Dm^:)jm 113 
oV^Tm?^1-So lll3^b^J:t/lII4fi. #xm{c^oV>TIlI 

[0 04 8] ( 1 ) mytm<Dm^ 
40 *-f. 113 (A) [c^-t^oiz^ mm-^ji^ui 0±\C. 

«ffi-e&JBJi2 2 OSr. aJ¥0. I'-O, SfxmXmm 
^■^So ^JS^2 2 0<7?«5|s|-i:LTti. Buaib/cJ:^ 

^ffli/^sr t>«i5T*#S, ol^T^ ^^^2 2 0fD^ffi(:: 
3f^(^/N'i5^->'SrWi-6U'v>;^ hJlR 1 

1 ^r-^;:^^ t LT^i^y^V'^/^rffV^. ^Mii2 2 0(O/< 
^-^v-^^Srff 5o r<7)<t 9{::LT. El 3 (B) {z.Tj^'t 
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[0 0 4 9] (2) /^>'^gc7)?fM 

ov^T\ ms (c) {ZTj^-txoic^ mitm2 2mm^ 
tifzmmi o(D±\c^ m^m2 4 o^mfS.i'^o rco^& 

T't^o mmm2 4 0{t. tit:Lr£^u^>'^h^\^^\t 

i^^-tho ^fh\z.X.oX. 0 3 (D) {c^i-J:5t-. 

^^^m2 Amm^n. m%nm2omm^fh^o ^< 

r(DXST\ ffi7tffi«2 OlCcfcoTEiil^ 
ix5. *feS?f^fi)c^i«3 3 OyS^m^tD'^ ^/^^/^^J^- 
[0 0 5 0] OV>T% £>^t;ijti:-C. &CD^fe^CDJfM 
i5j^ai:LTfl. ^^^coRS.It, ^yX^^W^M. i—if 
MS^tt9:i^t-ct'9. Stg 1 0 1 0 a 

tt^X^^o a^lO(DEffiffilOa 
^/^:/^^2 4(D^ffi^o*(::»-r6Sfl*^<7)^;iiSi 5 

Etb® 1 0 a <^/'^v>:'ji2 4(7)^®co7ktc>Pt-r55^«:^ 

1 0 a tcffi«tt;55g:0/j:^^tffi'e-r v-^ ^{^-^T*# 5 ^ ^ 

ttC. /^V^S 2 4(7^^ V>>^Jli:<ttKJCj:oT. 

[0 0 5 1 ] (3) m^m<Dmf& 
^-r. m4 (A) \:i7jk^j:o\z^ m^m2 2^x.xj^y<>^ 

^g2 4tCj:oT[xilj$:n5*fe^?FMffi«3 3 OK. 
^>'iJ'«r{^4-LT'Y>^iJ'Ji3 2 O^ffM-r^o 

0 fi m-^cDum^ji^^mMmMms s o {cm&^ < :/ 

[0 0 5 2] ^»tLAc^ v^rg^Jfia<i:< iS<^-r6 

{5/.@ (Sffil o<Dmihmi 0 a) (c#-^-r5fci6icfi. 

m^lc 3 3 0 (omtiim 10a Xtr-a'*:>'^TM»-r 
ff$^?Mc3 3 0tC>Pj-LTH. 6-3 0 f=i y 5/ h/VtC$tJ 



12 

4 ^^mcd-^^ j:*9»sl< 1112-20 
[0 0 5 3] *^p^T^ti. n^'r^-f>'^(Dmt^. # 

[0 0 5 4] X>t-^(D^^\^. f^^-r^'O'^tcK*^ 
i^^^S^JJl. 5 0-3 0 Ot:(^^SiJT-fcix 

m^^X<D± y'r^ :y^:}oXXJ^4 0 — 10 oX:<Dy'u^ 
— ^<D{^-fj:<th—:^ts 1 5 0 — 3 0 OT:(DgS^-<— 

[0 0 5 6] ifmMmiMx\t^ m^m s 2 it. m 
2(Dm^m^n. m:im^^i^^j:^\ m4 (b) tc^u 

1114 (c) t;i^i-J: /*(7)^feji3 2 (R) h 

40 5V^^l»(7)♦fe^3 2 (B) (7)V^-ri^^^SrJI^^L. ft^ 

[0 0 5 7] *3IJg<0?gffiTfi. z-^^^^S 2 4 (7)ftlJE7!iS 

K3tM2 2C0ftiJffiJ:fr9^iiLTl^5C0l:\ Jg3tS2 2(7) 
±tc;^-r-:y:/7i5^M$tu6o ^(Dfzisb. 1114 (A) t;:^ 

-r<t #fe^?FMffi«3 3 0(C^>':^Ji3 2 0 ?r?f^ 

^Lfct^. '(giC><>^ji3 2 0C0-|FB;!iS/<>':^^g2 4 
^:^-z^-:7n-bTt.. V^fl^^tii 2 2(7)11 

ttJffi2 2 a t/'<>'>:^g 2 4(7)®JBi:d^53 7i^;^7^:y 

jcfs* *9 . sico«fe® 3 3 0 (omm 1 0 <7)sm 
50 mio 2i{cutij2<u^ttm±^)n^o t(Df^m. ^> 
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[0 0 5 8] mti6Xxf-W(D^^(r>m&mi±. 

[00 5 9] (4) hS^^iifOJ^fiS; 
OV^T-, 114 (C) (Cjj^-ri^lC. «feS3 2C0}1^^ro 

Olrff^^-rS. 1214 (D) (C^-T i 5 

CI. :^-^<-ri-hS4 0<^)^®tJ:, !6:«SfCJ«;CT. * 
ii«^i5 0 ^JFMLT. ^y-^^-zU^? 1 0 Olr^^Si" 
2)„ rt^bco:^— 3— hJi4 0 3o±Ut*iimil5 0 

[0 0 6 0] (f^fflam) UATtc. i?imm<DWM(r>^y 

[00 6 1] (a) /-^rxi^aa 4«, — 

tcif). m-^mw-^n\:i<\'^m^m^20^mmM\z. 

iiffiiS3 0 i: LTttlfg-r5*feS3 2(?5Sai$P3 2 a 
[ 0 0 6 2] (b) ii*® 2 2 4 t^IStt 

•So ig3feM2 2*s^JSM:<)^C>«i*$nS^^{c 

[0 0 6 3] (c) *IIJScD?g^T'(4. /<>'i^«2 4(7) 
«iE*5Jfi*g2 2<Dffl!lffiJ; ^)^iiLTV^50T^ jgjfe^ 

2 2(o±.[z:^'ry:rmm^ix^, -^tLT, roy^T^-y 

ilO^^feSJi^^^^WSiR 1 oroSfflffil 0 a tCJiffitlii 

[0 0 6 4] Sfc, *IIJgWJgfl|(7?:*7 — 

[00 6 5] (a) :^mM<Dmmff^:tiy~y^/^^(r>m 
3tA-^fe^iJ;i^(^, **Jig©J^^8»;<7 7-7^/w^'t:'>/i 



i4 

V^XgT«-t5r t;45x-#5o -f-7it3*5. 

y 7 V - Sr ffl V ^ ^ ^' ^ - - V ;/ I S 5: «S p> -r t 

10 [0 0 6 6] (.h) :^mm<r>mm-r^n. m^m^i^i$.-r 

commm i o a dw^Lfcr?^**/.^ ^A^i^^^ix. c 

Oi^Sttiffi 1 0 a t^O^'B 2 4(OSE(D7K{-7fti"SlS 
M:e^9J»i-Sr ttcj;!!). 3 3 0 coK 

tbffi 1 0 a i't^mm^&imimm-r^^ 4-#4--e# 5 

'<>'^;iiS/<>':J'S2 4^SI;tT;i-— /<— 713— i-5 
[0 0 6 7] (:^;^-:7^/v^(D^f^^d) ElSii, 
5o :^^-:7^/^^ 2 0 0^C4BV^T. IIIl:iQctU^Igl2lc 

1 0 0 tmwm^m\:^mm^^'t^ 

[0 0 6 8] r(7)0^jCO7t7 7 — >'^/l^^$' 2 0 Ott, y<>^ 

[0 0 6 9] ^<>'^ji2 4;^i5rc0J: 5/^7"— /N?f^t^^^ 
■r^r S&3a!b3t:^^-:7^/V'^ 1 0 0<7){tffl 

[0 0 7 0] "r7S*:>^>. 2 4;55^(7)J: 5 J^Ct"— 

3 0 coSffi 1 0 Wasai^::^^ < T^^ . 

[0 0 7 1] 'r—y<V^(D^<i^^m2 4{ts fztx^it. U 

[0 0 7 2] m^m^Mf^Ltzm^^. ^mzm-\^myt 

50 -y'^i^^tj:^<D:)jmx^hf)^a:>^j:\^\ ^^i^^>('f(ny 
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[0 0 7 31 

[0 0 7 4]Si)¥0. 7mm. fcT3 8 c m, ma 0 c 

0. 2 Mmrojiip-ejFMu, ^mm^mfzo ^(D^mm 
(Dmmi^. 7;*- h ui;?;^ hOFPR-8 0 0 iMMit^^t 

8 0"CT'5 5^PBmi^L, y^hU'J:^hm^limLtz, 

[0 0 7 5] r(7)a«±(::. ^t:,ic^:^m(DmmT^ V 

Lfc. 1 0 0t:T-2 0^my'\^^-'^ Ltzm. ^^cO-r 

/I'* ytt(7)^*f^T-^t^b. i^7kT-y >';^Lfc^;=<.fc°>- 
f^;^Lfc„ LT(DT7^-'<-^' ^2 0 or 

rw^O^'SOl^Sfi. W-^X3. 5/xmT? 

[0 0 7 6] t#ibnfcil3feg*5J;i>v<i/^®T'Eiii$ti 

y ^ ^^Alcgf*^ 2 0 %3!)Px3tffi-g-;<f;^lj:i«mff?rPn 
SDL, ■f7X-7mm%^i^%S.t^X^v^^^^:^ifsyV 

^-^'^±T-¥-t^5 0° -t-foofc<75lcS*L. ;</7P'.Sffi± 
[0 0 7 7] r.(0>tfeSJi^^ffli«»C, i^i vY-f 



16 

^e^.^K^^fflU. 2 0 y hyKD^/j^-r^^i^jKS: 
[0 0 7 8] 'fV-^'tLTfi. ^ V '> ^ >'mm:t V ^ 

■^-icmismn%:^m^^titm. mm^mmti.x->i' 

l^ffiStt^J 0. 0 1 fifi% Sr^J-t5:?riJ t L T ^^JP L . Sift 

[0 0 7 9] m*^<oS;«(i:. i^#H^4'-C3^r^;feS: 
20 gL-T-Y V^ScD-fesz-r-O-i/^ttofc^, 8 Ot:<D* 
y h-7'L'-h±-C4 05>PBlJPf»L. Mcmc:t-yy'¥x 

2 0 O'er- 3 o^>rB^*o«lLT'1'>-^^<o^I^^:*aas^^To 

r<b*5-c^. LT#feg<0felS©feg^3£AT. 

[0 0 8 0] ^hiznhixtzMm^. m.mr^^)/vmt 

Mz-)jy-y ^iv9\t. m-^^)vmtK^WL. m^mw 
[00 8 1] Lm2 a^^mcomm'] 

[0 0 8 2] j0?S^^$?ei 0 0 -j^e^ 
tC, — ^-T/P^ 1 0 0 i:*fl^5«8 0 t 5rm^-g-*3 
-0 -Br. iS5#(DfB^{c?Sfaa^S!^7 0^i+Ai-5riicJ;i9« 
^iti^o j^^^^ilKi 0 0 0(^-;^<75*S8 OOF^ 
tlJfTJffitCft, TFT (SflKhy^^v':^^') (Hl^ii: 
T) ili^mSS 2 t^is-v h y ^'P^«(cffM$ti5o * 
fz. t LT, SmiUSS 2lc*l-l6)-rs{4 

■tc*, ^. »<^*feg3 2A5ia?iJ-t-5J:p(c;*7-7 
1 0 0;6S^«^ix5„ StgS 0 t ^^-/u^ 

1 0 ows^i^j-f'S-tn^'ixtoffii-fi. sai^Ke 0, 6 2 

:65m$ttTl/^5. mP)<Oia|S]M6 0, 6 2J47t'^ 
50 i:z)ST-#5. a«l 04oJ;i;f;<7 7-7^/i'^ 1 0 
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[0 0 8 3] 3 (DMmCDWm'] 
[0 0 8 4] (1) ^ 

M'%m\z,%^m^Bm7f^mm, i o o o sr^ r -O'^i-fflvN 

[0 0 8 5] m'n;(r>^ W^W(o%m^^^xy 

0 0 Oft. IS¥ffO:*;^SrCCD (Charge Coupled Dev 

ice) fi}i(D^^m^\^x.^%mM^\.xmimt^^^ 

0 0 0{c::^ott6<!;^— ^ 2 2 0 2(7)^^ffi (HI 7 l::*5V^T(i 
fltlEfiiJ) {ctl, ±il!Lfc?£B%S^^Bl 0 0 0O?Kffi/N° 

OOOfl. S^^f^fls:*«^-r^:7T>f V<5^<!: LTHtg-r 
5o ^—y^2 2 0 2(DwmW mi \z^\^^xitM 

y b 2 2 0 4;i)^^itf5tLTl>^o 
[0 0 8 6] r r T\ tiJ^#;{>S?0[ft*^ig B 1 0 0 0 
*^^nfclS¥f*:^^56MLT. v^-v >y ^ tJ^'^^ >- 2 2 0 

le]SgSS2 2 0 8<0 7«^U(;ite^- *&«^*x5o * 

/-i. ::(^7'-r v^^/^^f^/L-;^;^ ^ 2 0 0 0(cfcoTfi. 

^-Ts 2 2 0 2 commit. \fy':tit^ltit}l^l^2 2 1 2 
i:. •r-i5'iim^<7:>Am;^*i^2 2 1 4 t^ii^iSttbtiT 
i^6o tLX. El7tc^^ix5J:9t-i£^^ilf-J^&i:T. Sft 

i§-cot:^^x:^{t-^ai;^«T-2 2 1 2 {aty^ Ulf'e 2 3 

oo;i)^grc^n. ^fc. '^^(Dy'-!^mmm(OAihtit& 

T-2 2 1 4(CH/^— y-^/U=3:/t:'^ — 2 4 0 O^S^^j^ 
^ti5o ^bt::. m^coSf^lcio-r. IHISSS«2 2 0 

8(7:)^^y {C^&^^tLfclt^^t-^;?!^ xUt^^r:i^2 3 

0 0^. y':^y^=i:/t:"rL — 2 4 0 otctti;^^ix6 

[0 0 8 7 ] (2) y<—y'r/Uzi:y\i^zL^ 

mS^ffll^T^^P^tC^^^f^Bg^^Bl 0 0 0 

<D^<—V'rf\^'=^i^\f=^—^ 3 0 0 o(covNrift§^i-5o 

m 8 (c.i^-r j; 9 tc. m^^B^^'^w i o o o co^^f0^^/^ 

1 0 0^iffi^^:3 1 0 OtCiRJift^tl, ::cofii*:3 1 

0 0t;:ff^^$n/tMPa5 3 i o o A36^?>?KfB«*>'<^>'i^ 

1 1 0 0(?^«ij^ti«jSis®^1-5J:5lc«fiKSixTv^5o 
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y-:h/w::i>'t:''^-^ 3 0 0 0{i. A;^SP(!r U 
-C<7):3e— K3 3 0 0 ^{i;tTl^^o 
[0 0 8 8] me>0-r-< v^i5'/u>^^/U':«7 7<7 2 0 0 0 
:}Bj:UJ/N*-y-^/U=i>'t*^ — 3 0 0 0(1. 
5:j«7 7-:7^;Vi?^Sr-&?>JSa«^igai 0 0 0 5r*1-5 

[0 0 8 9] Z.^h(Onf^m^\%. JSa^B^^^B 100 

■j-/U=i>'t:''^ — 3 O 0 OtD:^^(;ifco-C(l. A;^§i5 3 
3 0 0;i>P.A;^^nfc1t^^(^S-^#S:^ft-§-^fi!ca5{C 
J: o T S ^fz.m.m%%t^'Sk^ ^nsr^l-ctoT^ 

[0 0 9 0] :*:^P^t;i^?F.5?^fB*^^B;65|a^ii*n5 

20 y-:h;w:=i>-t:°zr-^lcPIt>r. m^^ifeS. ^-""y^. P 

(PC) *5J:i;:3i>'>:^-r i; • y — >7;7;x— 
a^^ (EWS) . K>^niir xl-'t% tf^ — 

T ^ > ^ /-c ^ ^ ^ itmS e^^x - 1/ =^ - 

B. ^:y^^^"^vu^^i;tfcy^^B. m\f^}im^fm'i'm 
[0 0 9 1] /c^jb\ ?S0^B^*^^'t-/l^^l^ w^-^s^xmx. 

^-)^. SfcTFT (»J1I hx>'i^;^^) T-^t^^tx^H 
[0 0 9 2] *^P^{;H3f,5^B{l> ^coi^<o;6^co#^ 

*«g<of^«T*(i. m^^^sgB<7>!!!fc^^^^© (mm^t 

CRTf^ . FED (Field Emissi 

on Display) y<^^JUm<Dm^ (Dmn^^^^^^mT^ 

50 {iaEco1B!*?ilft?^] 
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[11121 m\<DA-Am\m^fzn^^m^^\^7ri-r^ 

11131 (A) ~ (D) iai*5j;T>*|il2(C^-r*7 

[1114] (A) ~ (D) (4. m\mixim2\c7r--rij=7 

[116 1 *^e^tC^5«fl?t^^g«rjiffiUfc?8E^** 



20 

1 0 Sts 

2 0 Ji3t|i«t 

2 2 m%m 

2 4 ^^V'^'M 

3 0 SiS®« 
3 2 

3 2a SiSSiS 

3 2b 

4 0 =3— 
10 5 0 ^^iifgll 

5 2 H^fliffi 

6 0. 6 2 ga(6)K 

7 0 

8 0 mwi 

9 0, 9 2 

10 0 — 

1 0 0 0 m^^T^^w 

2 0 0 0 i/^/U:x^;U;<7p< 7 

3 000 y■:^y^=l:/t°3.— 
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[1121 
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/ 



lOO 




32(6) 



32(B) 
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[113] [III4] 




.22 24. 



[US] 

200 

) 



[me] 

20 30 20 ' 




S do 32 22 24 
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■7 n V v^coM# 

(72) mm mz. (72) mm^ y^u 

F^ — 2H048 BA64 BB02 BB07 BB14 BB24 
BB37 BB44 BB46 
2H091 FA02Y FA34Y FA35Y FB08 

FCIO FC25 FC26 FC29 LA 17 



